Spinal puncture was made at the level of L3-4 or L4-5 with a No. 20-21 needle, the patient being in the right lateral position. The new local anaesthetic quatacaine* was used in twelve patients. A 3 per cent solution was used, 200 mg being diluted in 6.7 ml of 10 per cent glucose. The specific gravity is 1.040 ±0.003. In addition lignocaine (3 per cent solution, sp.gr. 1.030 ±0.003) was employed for twelve patients. No adrenaline was added to these agents. The duration of analgesia and type of surgery are * Tanacaine (Tanabe Pharmaceutical Company)=2-methyl-2-n-propyiaminopropion-O-toluide hydrochloride. It is similar to lignocaine in potency and duration of action. shown in tables I and II. The average dose of quatacaine was 75 mg (2.5 ml), the average duration of analgesia was 105, SEM 5.1 min, and the average level of analgesia was T9. The mean operating time was 40 ±4.3 min in the case of lignocaine the mean dose was 38 mg (2.6 ml), the average duration of analgesia was 100 ±8.9 min and the mean upper level of analgesia was T9. The average operating time was 44 ±5.5 min.
There was no significant difference between these parameters in both groups. The level of analgesia was checked by pinprick. The analgesia time was taken as a time between the start of spinal injection and the disappearance of analgesia over the right L5 region, which was checked every 10 min Blood was sampled at the following times: (1) in the afternoon 10 min before starting spinal anaesthesia; (2) 10 min after establishing spinal anaesthesia but before surgery; (3) 15 min after the stan of surgery; and (4) 3i hours after the start of spinal anaesthesia. On each occasion 5 ml of venous blood was collected in a heparinized syringe, rapidly transferred to a tube, then centrifuged within 30 min of collection. One ml of each plasma sample was stored at -20°C and thawed within one month just prior to radioimmunoassay for growth hormone and insulin. One ml of plasma was stored at 4°C for analysis of FFA [=free fatty acid = nonesterified fatty acids (NEFA)], and 0.2 ml of blood was used to measure blood glucose.
Determinations of plasma growth hormone (HGH) were made according to the method of Schalch and Parker (1964) . The analysis of plasma insulin was made after the method of Morgan and Lazarow (1963) . These double antibody methods were based on the principle of radioimmunoassay utlizing 125 I. Duplicate determinations were made on all specimens and the mean values were taken. The recovery rate for HGH and insulin was 98 per cent and 94 per cent respectively by our method, which indicates reliable analysis. The blood glucose was measured by the method of Somogyi (1952) , and plasma FFA was determined by colorimetric method of Duncombe (1963) .
RESULTS

Plasma growth hormone.
The mean growth hormone (HGH) levels in plasma in the six control patients are shown in table HI and figure 1. The mean value was 1.87 ng/ml at 1 pjn., and varied insignificantly from 2.70 ng/ml at 1.20 pjn. to 3.1 ng/ml at 6 p.m. The average HGH level in plasma in the quatacaine group is shown in table IV and figure 2. The control pre-spinal value was 4.6 ng/ml. It was 5.8 ng/ml 10 min after the start of spinal anaesthesia, 4.0 ng/ml 15 min after the start of operation, and 5.2 ng/ml 3i hours after the start of spinal anaesthesia.
Plasma HGH levels in the lignocaine group are shown in table IV and figure 3. The prespinal control level was 4.0 ng/ml. Ten minutes after the start of spinal anaesthesia it was 4.5 ng/ml and 3.2 ng/ml and 4.7 ng/ml 15 min after the start of operation and 3J hours after the start of spinal anaesthesia respectively. The values did not differ significantly from pre-spinal control levels.
Plasma insulin.
The mean plasma insulin level in the control group (table IE and fig. 1 ) varied insignificantly from 28.4 to 23.9 /xU/ml. The plasma insulin level in the quatacaine and lignocaine groups did not change significantly during spinal anaesthesia or operation (table V and 
Blood glucose.
The mean blood glucose level in the control group decreased insignificantly from 84.5 to 68.3 mg/100 ml. The mean levels in both quatacaine and lignocaine groups were significantly raised (by 8.4 and 2.7 mg/100 ml) during spinal anaesthesia alone and during operation (by 14.5 and 9.9 mg/100 ml) (table VI and figs. 2 and 3). Blood FFA.
The mean values in the control group did not change significantly. In both the quatacaine and lignocaine groups there were slight increases after 10 minutes of spinal anaesthesia alone (table VII and figs. 2 and 3), but gradual declines during and after operation. These changes were not significantly different from control pre-spinal levels.
DISCUSSION
The present study did not demonstrate any significant influence of spinal anaesthesia alone on plasma HGH level in either the quatacaine or the lignocaine group. The short duration of study (10 min) of spinal anaesthesia alone might in pan account for this finding. Under the influence of spinal anaesthesia also, the plasma HGH levels did not rise significantly during operation or postoperatively. This is in contrast to the effect of surgical stress under general anaesthesia which usually elevates blood HGH levels markedly (Glick et al., 1965; Ketterer, Powell and Unger, 1966; Ross et aL, 1966; Schalch, 1967; Charters, Odell and Thompson, 1969; Oyama and Takiguchi, 1970) . Spinal anaesthesia appears to depress the elevation of blood HGH caused by surgical stress. There are few reports on the effect of spinal anaesthesia on plasma HGH and insulin levels. Charters, Odell and Thompson (1969) reported a case of nailing for fractured femur. The plasma HGH level increased from a control value of 2.7 to 6.2 and 36.0 ng/ml 30 minutes and 1 hour respectively after the start of operation, but they did not separate the effect of spinal anaesthesia alone. Glick and associates (1965) observed an increase of HGH in four patients during operation under spinal anaesthesia, but again did not study the effect of spinal anaesthesia alone.
Growth hormone is an anabolic hormone which increases uptake and synthesis of amino acids. It also has diabetogenic and anti-insulin effects which enhance the mobilization of fatty acids from adipose tissue and increases FFA in blood. Growth hormone is also considered to be one of the "stress hormones". Plasma insulin levels were not changed during spinal anaesthesia, surgery or the postoperative period. Similar observations were made during operation under general anaesthesia (Glick et al., 1965; Charters, Odell and Thompson, 1969) . Although in the present study blood glucose levels increased significantly during spinal anaesthesia alone and during surgery, they were within the normal range (80-100 mg/100 ml). This is in contrast to the marked hyperglycaemic influence of surgical stress under general anaesthesia (Bunker, 1963) . Annamundiodo, Keating and Patrick (1958) observed that during spinal anaeschesia with hyperbaric cinchocaine the blood glucose level or muscle glycogen content did not significantly alter. Kleinerman, Sancetta and Hackel (1958) reported similar findings during spinal anaesthesia with hyperbaric procaine.
The blood glucose level is regulated by liver function, insulin, HGH, glucocorticoids, adrenaline and glucagon. The present study demonstrates that spinal anaesthesia did not alter significantly the blood insulin and HGH levels. It is also well known that spinal anaesthesia does not increase blood cortisol (Hammond et al., 1958) or adrenaline levels (Hamelberg et al., 1960) . Therefore, an unchanged blood glucose level appears to be consistent with expectation. Psychological stress associated with spinal anaesthesia in non-premedicated patients might account for the observed slight but significant elevation in blood glucose in the present study; thus, Allison, Tomlin and Chamberlain (1969) have recently observed significant elevations of The major portion of plasma lipids includes triglyceride (neutral fat), phospholipid and cholesterol in approximately equal quantities. In addition, a much smaller fraction of unesterified fatty adds (FFA) accounts for less than 5 per cent of the total fatty acid present in plasma. This FFA is known to be metabolically the most active of the plasma lipids. Fat is released from adipose tissue in the form of FFA and carried in the unesterified state in the plasma as an albumin-FFA complex at concentrations varying between 0.1 and 2 /x.equiv/ml plasma. The rate of removal of FFA from the blood is extremely rapid and is sufficient to account for the whole of the caloric expenditure in fasting humans (Harper, 1969) .
FFA concentration in plasma is controlled by the FFA production in adipose tissue and the uptake of FFA by tissues from blood. HGH promotes the production of FFA from triglyceride, thereby increasing die plasma FFA level. Insulin has the opposite effect on plasma FFA. Hyperglycaemia decreases the plasma FFA level and hypoglycaemia has the opposite effect. The present study shows no appreciable influence of spinal anaesthesia or surgery on plasma FFA levels. Since the above-mentioned influencing factors did not change during the procedure, it appears appropriate that little variation in plasma FFA concentration occurred in our study. Our data suggest that spinal anaesthesia and operation under spinal anaesthesia does not cause a temporary diabetic state and that this technique is suitable for use in diabetic patients.
